With the help of Microwave Fourier transform Spectroscopy we were able to resolve the nitrogen hyperfine structure of allylcyanide synperiplanar (eis). As the rotational relaxation is relatively rapid this molecule is even for this technique at the limit of the present possibilities.
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The microwave spectrum of allylcyanide, CH 2 = CHCH 2 CN, in its syn-and antiperiplanar (eis and trans) conformation was first investigated by Sastry et al. [1] . It was not possible to resolve the nitrogen hyperfine structure (hfs) by Stark spectroscopy. By use of Microwave Fourier transform (MWFT) spectroscopy [2] [3] [4] in the range of 5 to 18 GHz we succeeded to resolve the hfs pattern of rotational transitions of allylcyanide synperiplanar.
The sample was purchased with 98% purity from Ega Chemie, Steinheim, and used without further purification. The spectra were taken at a temperature of 230 K and pressures down to 0.1 mTorr. We checked first the assignment by repeating some measurements with Stark spectroscopy given in Table 1 , column 3. The hfs was not resolved. The frequencies differ from those of [1] (Table 1 , column 4) sometimes by more than 300 kHz. The agreement with our MWFT measurements ( Table 1 , column 2) is better.
For the resolved lines the frequencies v F x were calculated from the hfs pattern by adding the cal- culated hfs shifts to the frequencies of the components and taking the mean value. These mean values agree within the measuring error with the intensity weighted means.
In Table 3 we give the rotational constants for the rigid rotor model. The standard deviation of the fit for the Fourier transform measurement is 78 kHz. The highest correlation is | (A, C) \ = 0.6. Rotational constants calculated from our Stark measurements v stark agree within the error limits, but the standard deviation is 114 kHz.
In Table 2 we give the frequencies of the resolved hfs patterns. The measurements were difficult as the transient decay was rapid as two strong dipole moment components exist. The measurement of the loi-Ooo at 6597.819 MHz and l n -0 00 at 14 181.420 MHz was disturbed by nearby strong transitions. The splittings were analysed by first order hfs theory [5] . This approximation was checked by a program using direct diagonalisation of an appropriate Hamiltonian submatrix [6] .
It was further proved that the off diagonal element Xab °f the coupling tensor is without influence. The quadrupole coupling constants are given in Table 3 . The standard deviation of the fit is 18 kHz, the mean splitting 354 kHz, the correlation is 0.1.
We thank the members of our group for help and discussion, the Deutsche Forschungsgemeinschaft and Fonds der Chemie for funds.
